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linkage of hasic processes controlling degradation and microbial
transport with dynamic nutnient flux and growth conditions in natural
heterogencous systems

= We do not understand the transport behavior of anacrobes.

Bacteria can move during biodegradation, yet biomass
is generally treated as a fixed phase in models.

If we understood transport behavior we could:
* develop realistic predictive tools

+ enhance bioremediation to take advantage of the
transport behavior of bacteria

* assess staged remediation strategics for dealing
sequentially with mixed contaminants

Evidence that Bacteria Move in Response to a
Contaminant Plume;
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Under Contaminant (nutrient-rich) Conditions the
Aqueous proportion of Biomass Increases
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Dynamic Attachment/Detachment: the forward
Kinetic varies dynamically with growrh. ki
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| In this simulation we compare the dechlorination of PCY
| when D. tiedjei and Syntrophobacter attachment/detachime:
is:
» kinetic only
* D. tiedjei Kinetic while Syntrophobacter dynamic
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Cross Section of Flow Cell Showing Transient
Dechlorination of PCE Plume
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Simulation Results
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Anaerobic Consortia Used in Experiments e

. Function/Reason
f 1 fermentation _ formate ___A b.c.....,__ <P __f_or SCIECHCID
u.‘"‘ Dexulfomoniie reductive dehalogenation of
:]n:hll ’l fn.;'lﬁ:l : Hiedjei chlorinated hydrocarbons
\ g
’CE TCR + Ot Syntrophomaonas humw-d:m!.-nr.gx es H

. wolfed acetate, formate for 1)
-_— It DCEs = ¢

Desulfovibrio G-1] competes with 0. tiedied for

sulfate as ¢ aoeptor & formate
forate —=—e. ('),
1x3-10 1"“ PN Methanospisilium competes w
Rof-motile s ¢ s? hungaten formate, natyr
- L] — — "
LUoUE 0 fonme P—— ——
N VL Desulfomanite tiedjet Desslfinibrio G11
05x1-2 um 50,° §° B Acrobic Conditions mA
highly matile B Anserobie Conditions WHRex
12 S I
) !
1e ] | {
.E‘ i unl }
g : g 3 } !
Micron-Scale Experiments of g i adl {
Bacterial Adhesion Processes Z &l i {
; - g 04 +
- i 8 :
é { 2 i e !
9 i i | L e BERL
sutca e ot
2 circular wika « il el
I
1 li::; mlll;, Surface Treatment Surface Treatment
by a flexible
© piece of buty] Influence of Sedimentation  Nusrient Effects on Attachmen
on {). edsei Attachment of Dexulfovibrio G-11
Du @ 1op of plass slide et gpeeiioiiin o o 1
incubate under B J underside | }
contingous - S {
rotation to 8 | {
Fy prevent 5 n]
¥ sedimentation g5 |
'§ w{ | " :
5 Sily ot
< .
o TR ey
s $9 . ? Time (h)
. o - F Tume (h)
Results of Micron Scale Experiments: & "
* Mineral surface charge hay Variable effects on anacrobe adhesion within the - | | & weted
Compuartng @ | mfheanm
8 o |
v Sedimentation significantly affocts the adhesion of 1) tiediel and D tiesdiei = - -
W i Teveruhle o » .
* Desulfonibrio G | atinchenont Rreater in the presenie of putrients X
¥
* 5 wolfei shorwed wtrong sdbesion 10 surfaces, bt only in the prosence of < .
Tattr ¥ wolfei grows on crotonate  pure cultures sod butyewte -
Citmrtsg ) Ry e

S fmoe [ ovatanen




